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together they supply the world with nearly a hundred
million tons of steel a year.

In more recent times electricity, which is the handmaid

of every branch of engineering, has given the steel-maker

additional types of furnace with large application in the

blending and refining of special steels.   Steel has become

a word of many meanings.   We have learnt, and are still

learning, the amazing variety of characteristics which

can be produced in a metal by adding regulated quantities

of other substances.   The study of alloys, both ferrous

and non-ferrous, is an immense field of research in which

the resources of chemistry and physics are placed at

the service of the engineer.   By their aid he learns how

to obtain a product that will fit a special purpose.   It is,

in each case, a question not simply of composition but of

heat-treatment, for the atoms are like a community of

alien races, subject to collective excitement and liable

in their stormy moments, to assume new groupings which

largely and permanently affect the properties of the

piece.

By means of such study the engineer is now provided
with cutting steels which have revolutionized workshop
practice;   stainless steels whose use goes far beyond
the, requirements of the cutler;   mechanically strong
and wear-resisting steels in a profuse variety ; magnetic-
ally hard steels which are retentive of magnetism to a
degree not approached before.   It would seem you have
only to specify a new requirement, and the metallurgist
finds an alloy that will meet it.   You want a metal which
will not change its dimensions with temperature, and he
discovers Invar.   You want a steel which will refuse to
take np any magnetism, and he discovers manganese
steeL   You want a metal immensely susceptible to weak
magnetic fields, with which to ' load' a telegraph cable,
and he discovers Permalloy.   You want a metal which